We study rural 
Introduction
Rural nonfarm employment (RNFE) evolves over time as households try to adjust their employment portfolio to changing opportunities, capacities and challenges, including experience of shocks. An understanding of the dynamics of nonfarm employment is, therefore, imperative for any policymaker who seeks to improve households' access to and income from nonfarm employment.
An extensive RNFE literature has focused on the determinants and patterns of diversification (Reardon 1997 , Ellis 1998 , Corral and Reardon, 2001 da Silva and del Grossi, 2001; de Janvry and Sadoulet, 2001; Kung and Lee, 2001; Woldenhanna and Oskam, 2001; Barrett et al., 2005) and the impact of RNFE on investment, poverty and inequality (Reardon et al., 2000; Matsumoto et al., 2006; Nargis and Hossain, 2006; van den Berg and Kumbi, 2006; Lay et al., 2008) . Many studies identify shocks and greater expected returns as major drivers of diversification into RNFE (Dercon and Krishnan, 1996; Lanjouw, 2001; Lay et al., 2008) .
But while there are some studies that examine micro and small firm dynamics in developing countries (Liedholm et al., 1994; Mead and Liedholm, 1998; Maloney, 2004; Deininger et al., 2007) and several that examine the transition from wage to self employment in middleincome and developed countries (Carrasco, 1999; Fairlie, 1999; Bruce, 2000; Dunn and Holtz-Eakin, 2000; Mandelman and Montes-Rojas, 2009 ), studies of the household-level dynamics of RNFE participation in developing countries remain rare. Barrett et al. (2001) found that currency devaluation in Côte d'Ivoire increased the returns to skilled nonfarm activities and depressed real returns to low-wage non-farm activities.
However, entry into the high return activities was low and the poor were not able to seize opportunities created by the macroeconomic shock. Block and Webb (2001) studied factors associated with changes in household RNFE income diversification over time in rural Ethiopia, finding that household risk perceptions guide subsequent RNFE diversification and that greater initial income diversification was associated with higher subsequent consumption levels.
While Block and Webb (2001) yields important insights, it has some limitations as a study of nonfarm dynamics. First, the data used are not very representative since the survey sites include only villages from drought prone regions and the two surveys used to compare diversification are collected immediately after famine (1989) and early in the reform period (1994) . Second, they use share of crop income as a measure of diversification, a lower crop share indicating higher diversification. But the share of crop income may decline due to decreased crop prices or increased profitability of non-crop activities rather than as a result of increased diversification of activities or assets. Finally, the regression model explaining change in diversification included only perceptions, initial income level and the diversification index as covariates and did not control for other important factors such as initial resource endowments.
In this study we contribute to the limited RNFE dynamics literature by analysing rural households' engagement in nonfarm employment over time using the Ethiopian Rural Household Survey (ERHS) data from 1999 and 2004. This paper uses a more representative data set than Block and Webb (2001) and controls for initial asset endowments and shock experiences in a multinomial regression of employment transitions. Moreover, this paper evaluates changes in households' rural nonfarm employment (RNFE) status there by avoiding the problem associated with price changes when one uses nonfarm income shares or crop shares. By disaggregating nonfarm employment into high-return and low-return activities, we are also able to examine not only movement to and from rural nonfarm employment but also movement within rural nonfarm employment.
The focus of the analysis is on employment transitions involving high-return RNFE, the subsector offering most households the greatest prospect for upward mobility (Dercon and Krishnan, 1996; Lanjouw, 2001; Lay et al., 2008) . In this paper we assess whether poor households are able to access the high-return employment over time through accumulation of capital. The paper also examines how high-return RNFE is affected by different types of shocks. Our findings suggest that low-return RNFE participants who accumulated capital were subsequently more able to access high-return RNFE. Increases in adult labor and in access to credit and saving options were also positively correlated with transitions from farming or low-return RNFE to high-return nonfarm employment. Shocks that diminish the wealth and liquidity of the household lead to transition out of high-return RNFE. The regression results show that high-return participant households who were exposed to pests and disease that affect crop and livestock holdings were more likely to transition from farming to low-return RNFE. On the other hand, shocks that reduce the risk-adjusted returns from agriculture such as agricultural demand and price shocks motivated transition into highreturn RNFE. Surprisingly, none of the health shocks triggered transitions out of high-return RNFE. On the contrary, households who experience illness of household head or spouse were less likely to move to either low-return RNFE or pure agriculture.
Conceptual framework
The dynamics of nonfarm diversification refers to entry into and exit from the nonfarm sector as well as movement between different activities within the nonfarm sector. We analyze household decisions in a simple conceptual model with two types of nonfarm activities that have different investment requirements. Although this is a static model of activity choice, it can be used to illustrate movement into, out of and within nonfarm employment as underlying conditions change.
The households in our model, as in our sample, are all farm households and as such they are involved in agricultural activities regardless of their nonfarm employment decision. We assume they have a pre-established amount of capital and land. Their capital holdings can be broadly classified into agricultural and non-agricultural. The agricultural capital refers to farm tools and equipment that are illiquid and of no use for other activities. The nonagricultural capital includes four types of assets: non-farm tools and equipment that cannot be used in agricultural production; dual purpose assets that can be used in either agriculture or nonfarm activity (such as carts); non-productive, liquid assets such as jewelry and household durables; and skilled labor. The capital relevant for decision on nonfarm employment is the non-agricultural capital.
There are two types of nonfarm activities the households may engage in: high-return (N H ) or low-return (N L ). The horizontal axis of Figure 1 reflects non-agricultural capital and the vertical axis, the risk-adjusted income associated with each level of capital. Y H and Y L show the risk-adjusted income function of activities N H and N L , respectively . In both functions income grows at a diminishing marginal rate as capital increases, given a fixed amount of other inputs. The two activities differ both in their risk-adjusted rates of returns and their startup capital requirements. Activity N H does not yield positive risk-adjusted income below capital investment K min and yields risk-adjusted income less than activity N L until investment of K , after which it yields more. The cost of capital, which reflects the risk-adjusted rate of return in agriculture given the households' labor, land and agricultural capital endowments, is given by r. We assume constant returns to capital in agriculture.
The asset endowments of the household, the relative risk-adjusted rates of return to different activities, and the correlation among returns jointly determine whether or not the household participates in nonfarm employment and which, if either, of the two activities it chooses. A household with a risk-adjusted agricultural rate of return r and capital endowment less than K chooses the low paying activity, optimally invests capital K L * if it has access to at least that much capital, and earns risk-adjusted income I L from the nonfarm sector. A household that faces the same rate of return but who can access nonfarm capital greater than K may optimally choose to invest up to K H * in the high-return nonfarm activity and earn up to income I H from nonfarm sector 1 . As the relative riskiness of agriculture falls, the upward slope of the r function steepens, potentially driving optimal RNFE investment to zero. And as the income streams from different activities become less correlated, the household has greater incentive invest in diversification so as to reduce its total income risk exposure. The above framework carries implications about possible RNFE dynamics. First, ceteris paribus, households who save and accumulate capital beyond K should move from the lowreturn nonfarm employment to high-return nonfarm employment. Second, greater agricultural shocks will encourage diversification from pure agriculture into nonfarm activities. Third, for households with significant agricultural capital, low agricultural risk and limited nonagricultural capital, the low-return activity N L may never be attractive. And if such households choose to engage in nonfarm activity, they will likely skip N L entirely and enter N H if they can access the necessary capital. Finally, capital shocks such as loss of assets may push households from the high-return activity N H to low-return activity N L as capital holdings contract. Cumulatively, this framework yields the following hypotheses.
H1: Households who are engaged in low-return RNFE must possess -or accumulate -a
capital in order to enter high-return RNFE. Since movement from low-return to high-return nonfarm employment is welfare improving (see section 3.2), households seek to accumulate capital in order to access high-return RNFE. This hypothesis relates to their success in doing so.
H2: Agricultural shocks trigger transitions from pure agriculture to high-return RNFE.
Shocks that adversely affect the risk-adjusted returns to farming make RNFE more attractive, triggering resource reallocation from farm to nonfarm activities. The initial endowment of capital influences which nonfarm activity the household undertakes. Only households with sufficient capital move from pure agriculture to high-return RNFE. 
Terms and definitions

Rural nonfarm activities
A household is said to participate in nonfarm employment if any member of the household is engaged in a nonfarm activity, as all the households engage in some agricultural production.
We use employment at the household level rather than at an individual level because the ERHS sampling units are farm households, not individuals. Thus a household that had any member working in a particular non-farm activity is classified as being in that activity that year. Household-level attrition was very low, just 5%, and seemingly random.
We identify four types of activities in the ERHS data: skilled wage employment, unskilled wage employment, high-investment business and low-investment business. The returns to skilled wage employment are about three times as high as that from unskilled wage labor.
The return from high investment business is twice that of low investment business. Unskilled wage employment is the lowest paying job; its return is the same as the return for labor in farm wage employment. Based on these differences and similarities in returns across activities, we identify two groups of nonfarm employment: high-return nonfarm employment and low-return nonfarm employment. High-return nonfarm employment includes skilled wage employment such as 
Shocks
The information on the shocks households experienced is based on recall data from the 2004 survey. We grouped the main shocks according to their similarity and relevance for the analysis. In the econometric estimation we present later, the shock variables are included as dummies that take the value one if the household experienced the shock at least once between 1999 and 2004. The idiosyncratic (i.e., household specific) shocks we included are: theft or destruction of assets, illness or death of household members. We distinguish illness or death of a household head or spouse from that of other members of the household. The covariate (i.e., common to all households in a village) shocks we include are climatic shocks such as drought, flood, frost and hail storm; pests and diseases that affect crop or livestock; market shocks that affect inputs, including large increases in input prices or lack of access to inputs 3 ; market shocks that affect sales, including large decreases in output prices or decline in demand for produce.
For households who were initially engaged in pure agriculture, shocks that reduce the returns to agriculture should induce nonfarm diversification. On the other hand, the impact of illness or death on rural nonfarm employment transitions may be either positive or negative. The financial cost of illnesses and funeral expenses may force farm households to engage in nonfarm employment while the resulting decline in labor supply may discourage it. For households already participating in RNFE, idiosyncratic shocks may be more important in affecting movement within and exit from the sector. We would expect loss of nonfarm assets to increase the likelihood of exit from rural nonfarm employment and to decrease transitions from low-return to high-return RNFE.
Key explanatory variables
The human and physical capital variables included in the regression are education, labor, livestock, land, farm tools and equipment, nonfarm and dual purpose tools and equipment and non-productive assets such as household durables and jewelry. ERHS village studies show that livestock and household durables such as radios, tape recorders, modern furniture and the like are important indicators of wealth (Bevan and Pankhurst, 1996) .
Assets that increase the capacity of households to participate in nonfarm employment should positively influence entry into nonfarm employment and the transition from low-return to high-return nonfarm employment. Hence, education, adult labor and nonfarm tools and equipment are expected to positively influence entry into nonfarm employment and the transition from low-return to high-return RNFE. The number of children in 1999 aged 5 to 14 years reflects prospective increases in labor endowments as children typically begin working between 10 and 14 years of age in rural Ethiopia. Livestock and non-productive assets, indicating household wealth, are likewise expected to positively influence the transition from low-return RNFE to high-return RNFE. Land holdings can also be an indicator of wealth, but higher land holdings may also increase the marginal returns to a farm labor. Therefore, the impact on the transition from pure agriculture into high-return RNFE is ambiguous and depends on the wealth effect relative to labor returns effect. 
Shock experiences
The most common idiosyncratic shock ERHS households experienced was the death of a household member. One-third of the sample households lost a member over the five years, 1999-2004. The main covariate shock was climatic; 63% of households experienced some kind of climatic shock: drought, flooding, frost or hail storm. Table 2 reports the proportion of households affected by different shocks, disaggregated by their nonfarm participation status in 1999.
There is no meaningful difference between RNFE participants, taken as a whole, and nonparticipants with regard to their exposure to shocks. However, when disaggregated by type of nonfarm employment, more high-return RNFE participants reported asset or market shocks and fewer reported climatic shocks. Of course, high-return RNFE participants had more assets to lose than did either pure agriculturalist or low-return RNFE participants and highreturn nonfarm activities are less subject to climatic variation than are agricultural or lowreturn nonfarm jobs. So these modest differences are unsurprising. Table 3 reports the mean initial human and physical capital by nonfarm employment status.
Capital endowments and accumulation
High-return RNFE participants have higher elementary education and physical capital holdings (land, livestock and assets) than low-return RNFE participants and they have higher labor, elementary education and asset endowments than pure agriculturalists, with the differences significant at the 5% level. Low-return RNFE participants have significantly higher labor endowments but less physical capital than pure agriculturalists. 
Econometric model and results
To examine households' transitions from each of the initial states of employment into a different employment status in 2004, we estimated multinomial logit models based on the familiar random utility model (Maddala, 1983) . Households are assumed to choose the activity -pure agriculture, low-return or high-return RNFE -that maximizes expected utility associated with participation, given initial human and physical capital, shocks the households experienced between the two periods, and controlling for household characteristics such as age and gender of household head.
We estimated three multinomial logit models, one for each initial employment status: pure agriculture (no RNFE), low-return RNFE and high-return RNFE. We estimated three specifications of this model to progressively expand the covariates. Model 1 includes only the initial asset endowments. In the second specification (Model 2) we add the shock variables and finally we added the interaction between some of the shocks and assets in Model 3.
Tables 5-7 report the estimation results for households initially in low-return RNFE, highreturn RNFE and pure agriculture, respectively 4 . The results are generally consistent across the different specification. In each model, the specifications that included the shock variables yield much better fit than those with only initial asset/capital endowments, indicating that shocks are important in explaining employment transition decisions. We therefore focus on results from models 2 and 3.
Transitions into high-return RNFE
Because entry into or continuation in high-return RNFE is most desirable, we focus our discussion on movements into and from high-return RNFE. As expected, asset holdings are positively associated with transition from low-return RNFE to high-return RNFE (Table 5) .
Livestock holdings are strongly positively correlated with transitions from low-return to highreturn RNFE. The variable indicating potential labor accumulation, number of children aged five to 14 in 1999, is also positive and significant, showing the importance of labor endowments for high-return RNFE. High-return RNFE typically demands more capital, time, skill and experience than low-return activities. Although children 10-19 years old may not themselves engage in high-return RNFE, they may release adult labor and also increase the human capital of the household through their educational attainment. Membership in a rotating saving/credit association likewise significantly increases the probability of transiting from low-return to high-return RNFE, signaling the importance of access to capital to engage in high-return nonfarm activities.
Market shocks that affect the prices and demand for produce positively influence transitions from low-return to high-return RNFE. Such shocks decrease the return to agriculture relative to nonfarm activities, resulting in resource re-allocation from agriculture to rural nonfarm employment. For households who already combined agriculture and low-return nonfarm activities, resource re-allocation implies more flow of capital to nonfarm employment which enables movement from low-return RNFE to high-return RNFE. Similar patterns hold for movements from pure agriculture into high-return RNFE, although now non-farm asset holdings also positively affect transition probabilities (Table 6 ).
The death of a non-head household member decreases the likelihood of transition to highreturn RNFE from pure agriculture (Table 6 ). This may be explained by the resulting decline in household labor endowment and possibly an increase in expenditures associated with a death in the household. Households who experience an agricultural shock in the form of pests or diseases are, on the other hand, more likely to enter high-return RNFE than to stay in pure agriculture, because nonfarm employment has grown more attractive.
In the specification with interaction terms, we find that wealthy households with large livestock holdings are less likely to move from pure agriculture to high-return RNFE.
However, the positive coefficient estimate on the interaction term between asset shock and initial livestock holding shows that for those households who experience a shock that negatively affects their asset endowment, higher initial livestock holding is positively correlated with transition to high-return RNFE.
Transitions out of high-return RNFE
Households with higher educational endowment are less likely to transit out of high-return RNFE (Table 7) . This is consistent with the importance of skill in high-return RNFE activities. On the other hand, households with older household heads and with a higher share of dependents are more likely to exit high-return RNFE.
Initial land and non-productive asset holdings are positively correlated with transitions out of high-return RNFE and into pure agriculture, with the impact of land holdings both statistically and economically more significant than non-productive assets. With large land holdings, farming labor returns may be higher. The negative relation may also indicate competition between agriculture and high-return RNFE. The fact that high-return activities demand commitment of significant time, skill and management makes them difficult to combine with agricultural activities for those households with greater land holdings and hence more demanding farm work.
Agricultural shocks in the form of pests and diseases increase the likelihood of transition from high-return to low-return RNFE. This may be explained by liquidity constraints that result from cash expenditures, loss of revenue or reduction of productive wealth following such shocks, given that all ERHS engage in at least some agriculture. Surprisingly, health shocks did not trigger exit from high-return RNFE. On the contrary, illness of household heads or their spouses negatively affects transition from high-return to low-return RNFE.
Other employment transitions
Households with female or older household heads and households with a high share of dependents are more likely to move out of low-return RNFE to take up a purely agricultural livelihood. Wealthy households are also more likely to exit low-return RNFE, although the coefficient estimate is not economically significant. Households with more education are less likely to move to pure agriculture relative to staying in low-return nonfarm employment. In the specification with interaction terms, households with more nonfarm assets are also less likely to move to pure agriculture. But for most of these variables, the estimated relation is significant only at 10%.
Households who experience death of household head or spouse are less likely to exit lowreturn RNFE, probably because such a shock leads to a decline in income from agriculture, which makes nonfarm employment even more important. In the specification with interaction terms, low-return RNFE participant households who lost non-head/spouse are more likely to exit RNFE because it implies contraction in available labor. In the model with interaction terms, farm asset holdings also positively influence exit from low-return RNFE to pure agriculture consistent with the incentive effect, but shocks on asset holding reduce this impact.
Wealth, as given by livestock holdings, decreases the likelihood of transition to low-return RNFE relative to staying in pure agriculture. As is the case for contemporaneous participation decision, wealthy households have less incentive to combine farming with low-return RNFE over time. On the other hand, nonfarm asset and land holdings positively influence transition into low-return RNFE. Land holdings indicate access to capital that increases the likelihood of entry into RNFE and since there may not be high competition between low-return nonfarm activities and farming, the capacity effect may outweigh the negative incentive effect of land holdings.
Shocks in access and prices of inputs negatively affect transition to low-return RNFE. This is contrary to our expectation since shocks in agriculture are expected to push farm households into nonfarm diversification (Reardon, 1997) . One possible explanation is a potential correlation between input prices for agriculture and input price for non-farm goods production. The most common low-return nonfarm activities such as food and beverage production and petty trade depend very much on agricultural output. An increase in agricultural input prices makes such production unprofitable, and hence unattractive.
Conclusions
The literature on nonfarm employment diversification routinely identifies human and physical capital as the main constraints for access to high-return employment and shocks as the main incentive for low-return nonfarm diversification. Our findings suggest that lowreturn RNFE participants with capital eventually managed to transit into high-return RNFE.
The descriptive statistics show that, compared to those who stayed in the low-return RNFE, households who move to high-return RNFE accumulated significantly more assets and benefit from a stochastically dominant livelihood. The regression results confirm this finding.
Wealth, access to saving and labor improve the likelihood of transition to high-return nonfarm employment.
Our results also indicate that shocks that affect liquidity are more important than shocks that affect labor. We found that pests or diseases that affect crop and livestock holdings are more likely to trigger movement from high-return RNFE into low-return RNFE as they may result in loss of wealth and revenue as well as increase cash expenditure requirements which intensifies liquidity constraints. On the other hand, none of the health related shocks trigger transition out of high-return RNFE. On the contrary, illness of the household head or their spouse decreases the likelihood of transition out of high-return RNFE. Death of a household head or spouse have a similar negative effect on low-return RNFE participants indicating that the financial cost of such shocks are more important than the negative impact on labor supply. Moreover, for farm households, health shocks on household head may result in decline in agricultural income.
For nonfarm employment to serve as a way out of poverty, the poor need instruments to gradually accumulate assets and access high-return activities. In this regard, local saving and credit associations in rural Ethiopia seem to play an important positive role. Improving financial access reduces the need for personal wealth and savings to access high-return employment and allows households to maintain their activity in the face of shocks that otherwise affect their liquidity. + All asset/capital endowment except education is expressed in adult equivalent unit. Education of adults is given as a share to total adults*, **, *** refer to significance at 10%, 5% and 1% respectively. Estimation includes village fixed effects. No No *, **, *** refer to significance at 10%, 5% and 1%, respectively. Standard errors are adjusted for village level clustering + All asset/capital endowment except education is expressed in adult equivalent unit. Education of adults is given as a share to total adults
